6324404 



BASE 
ANTENNA 




FROM/TO 

BASE 
ANTENNA 



A 18 14 15 A 

U4 s 



FROM/TO 
MOBILE 
ANTENNA 



RECEIVER j TRANSMITTER 



CONTROL 
TERMINAL 



17 



RECEIVER [transmitter 

J 

CONTROL 
LOGIC 



Ho 



5 



TELEPHONE 
LAND LINE 



CELL SITE 
-2.0 



MOBILE UNIT 



CD, 



12A 



0 



CENTRAL 
OFFICE 



SWITCHING 
NETWORK 



L , i I SN 



I 




FIXED-POSITION 
LAND-BASED 
TELEPHONE 



12 




V 



TRANSMISSION 
LINK, LI 



J 



FIG.l. 

(PRIOR ART) 



IDLE MOBILE UNIT SCANS 
OVERHEAD MESSAGE TO 
DETERMINE WHAT CELL 
SIGNAL IS STRONGEST. 

T 

MOBILE UNIT LOCKS 
ONTO THAT CELL. 

i 

LAND INITIATED CALL 
TRANSFERRED FROM 
TELEPHONE TO MTSO. 

i 

MTSO SENDS OUT A 
"LOCATE REQUESr 
SIGNAL TO ALL CELLS. 

i 

THAT CELL RELAYS ID 
INFORMATION TO MTSO 
STATING THE PRESENCE 
OF THE MOBILE UNIT. 

i 

MTSO ESTABLISHES VOICE 

AND DATA LINKS WITH 
MOBILE UNIT VIA THE CELL. 

T 

CELL CHECKS SIGNAL STRENGTH. 

i 

IF SIGNAL STRENGTH DROPS 
BELOW A THRESHOLD LEVEL, 
CELL SIGNALS MTSO. 

T 

MTSO SENDS OUT A 
"LOCATE REQUEST" 
TO ALL NEIGHBOR CELLS. 



I 

A NEIGHBOR CELL WILL IDENTIFY 
THAT IT HAS THE MOBILE UNIT 
AT A PARTICULAR STRENGTH 

i 

MTSO COMPARES NEW 
STRENGTH WITH TABLE OF 
ALLOWABLE SIGNAL STRENGTHS. 

i 

MTSO SIGNALS MOBILE 
UNIT VIA OLD CELL TO 
RETUNE TO NEW CELL. 

i 

MOBILE UNIT RETUNES 
TO NEW CELL. 

i 

MTSO RE-ROUTES 
(HANDS OFF) THE MOBILE 
UNIT TO THE NEW CELL 



FIG. 2. 

PRIOR ART 




SATELLITE 
GPS RCVR. 



FROM/TO i i 

BASE 
ANTENNA 



RECEIVER 



a FROM/TO 
MOBILE 
ANTENNA 



TRANSMITTER 



CONTROL 
TERMINAL 



TELEPHONE 
LAND LINE 



24 



-17 



RECEIVER 



GPS 
RCVR. 



TRANSMITTER 



CONTROL 
LOGIC 



6 X 

.Sol 



CELL 
SITE 



MOBILE UNIT 



25- 



HANDSET 



TRANSMISSION 
LINK 




SWITCHING 
NETWORK 



FIXED-POSITION 
LAND-BASED 
TELEPHONE 



— V — 

FIG. 7. 



y 



Q O 



LU CO LU 
2 LU fZ 

i!i 

«^ H 2 




ONLINE USES 
(REAL TIME) 



EGL RECORDED 
FOR BILLING 



EMERGENCY 
911 



120 



TAXES 



121 



CP RATING 

(FIG 9A) 122 



CUSTOMER 
SERVICE 



123 



FREQUENCY 



124 



CHANGING FRED. 
DUAL FREQUENCY 
(FIG 14) 125 



CHANGE 
CELL SITE 126 



CHANGE CELL 
SYSTEM 

127 



CD POWERUP 



101 



5 



(FIG 9) REGISTRATION PROCESS 102 



SET TIMER REGISTRATION 



YES 




NO 



(FIG 9) REGISTRATION PROCESS 



(FIG 9B) CP ROUTING 


107 




COMMUNICATIONS 




ESTABLISHED 


108 




STORE EGL FOR CP 




MANAGEMENT & BILLING 


114 



ONE-TIME 
OFFLINE USES 



— ► 


EGL RECORDED 




FOR BILLING 

109 






1148 
UPDATE ON 
INTERVAL 
CRITERIA 

(TIME, DISTANCE) 



UPDATE EGL 



115 



I 



USE UPDATED EGL FOR CP 

MANAGEMENT 
AND BILLING DECISIONS lie 




EMERGENCY 
911 



110 



TAXES 



111 



CP RATING 
(FIG9A) 112 



CUSTOMER 
SERVICE 



113 



INVENTIVE SYSTEM 



CP COMPLETED 118 



FIG.8. 



L 



(FROM 101, 105 OF FIGS) 



CD EGL DETERMINED 



201 



HOME SYSTEM LOCATION 
SERVICE BOUNDARIES 



205 





YES 


REDIRECT 


M < 


CD 211 








YES 


REDIRECT 


< < 


CO 215 






FIG. 9 Nnth 
REGISTRATION PROCESS 
(102. 106 FIG. 8) 



GPS 202 



SIGNAL STRENGTH 203 



LORAN 204 



HOME SYSTEM 



FIG. 9. 



SERVICE BOUNDARY 
CELL LIST 
VOICE CHANNEL 
CCH 

FREQUENCY 206 



^y^s^ 207 






HOME 


YES 




SYSTEM? >^ 






^S/*^^ NO 


NEIGHBOR Ni 






CELL LIST 
VOICE CHANNEL 


NEIGHBOR Ni 303 




< 


CCH 






FREQUENCY 309 



NEIGHBOR N2 







CELL LIST 


NEIGHBOR N2 

212 


M 


VOICE CHANNEL 




CCH 

FREQUENCY ^ ^ 

213 







£ 



EGL DETERMINED 



216 



EGL DETERMINED 



T 



217 



(TO 103, 107 OF FIG. 8) 



J 



SUBSCRIBER 




DATABASE 


► 



(FROM 109. 119 FIG. 8) 



i 



DC IDENTIFIED 
FOR SUBSCRIBER 
CHARACTERISTICS 



EGL COMPARED TO 
CP RATING TABLE 



CP RATING 
TABLE 



CORRECT CP 
RATING CHOSEN 



RECORD EGL AND TIME 
FOR CP RATING 



T 



(TO 109, 119 FIG. 8) 



FIG. 9A 
CP RATING 
(112 OF FIG.8) 



FIG.9A. 



(FROM 107 RG. 8) 



CD IDENTIFIED FOR 




SUBSCRIBER 


SUBSCRIBER 


< 


DATABASE 


CHARACTERISTICS ^ 

401 




402 




ANNOUNCEMENT 
ROUTING 



405 



PROPER CALL ROUTE 
SELECTED FOR 
OPTIMUM ROUTING 
BASED ON EGL 
OF THE CD 



~~r~ 

(TO 108 FIG. 8) 



ASK FOR CD/RX EGL 

& RECORD 401 



PSAP 
LOCATION 








COMPARE EGL TO 


INFORMATION 

409 


— ► 


PSAP DATEBASE 408 




1 



SUBSCRIBER 
DATABASE 

411 



TELL PSAP WHO IS THE 
COMMUNICATIONS 
PROVIDER. 
EGL OF THE CD, 
ID OF THE CD, 
MEDICAL HISTORY, ETC. 



410 



IF PSAP ASKS FOR EGL, 
UDATE & RESEND TO PSAP 

412 



FIG. 9B 
CALL ROUTING 
(107 OF FIG. 8) 



413 



DOES PSAP 
TRANSFER CALL 
TO ANOTHER 
PSAP?^ 

NO 



YES 



CALL COMPLETE 
RECORD CP EVENT 414 



FIG.9B. 



County Boundary C 



System E 
State 'P' 



CD 10 




Inter System 
Boundary 



FIG. 12 




Terhtory'Q' 




Li_ 



